Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-31 0366 

(43)Date of publication of application : 26.11.1996 



(51)lnt.CI. 




B60T 8/24 
B60T 8/58 




(21) Application number 

(22) Date of filing : 


07-142475 
17.05.1995 


(71) Applicant : 

(72) lnventor : 


TOYOTA MOTOR CORP l 
KOIBUCHI TAKESHI 



(54) BEHAVIOR CONTROLLER FOR VEHICLE 
(57)Abstract: 

PURPOSE: To effectively and efficiently control behavior of a vehicle 
by finding the optimum target yaw moment and the optimum target 
longitudinal force according to a behavior condition of the vehicle. 
CONSTITUTION: It is determined whether behavior of a vehicle is in a 
spin condition or in a drift out condition (steps 30, 110), and if the 
behavior of the vehicle is in the spin condition, a target yaw moment Mt 
and a target longitudinal force Fx are decided so that the behavior of 
the vehicle is controlled mainly by means of the anti-spin moment. On 
the basis of the target yaw moment Mt and the target longitudinal force 
Fx, target braking forces for respective wheels are decided (steps 70- 
90), and if the behavior of the vehicle is in the drift out condition, the 
target yaw moment and the target longitudinal force are decided so that 
the behavior of the vehicle is controlled mainly by means of a 
longitudinal force (deceleration), while on the basis of the target yaw 
moment Mt and the target longitudinal force Fx, target braking forces 
for respective wheels are decided (steps 150-170). 
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CLAIMS 



[Claim(s)] 

[Claim 1] A means to detect the behavior of a vehicle, and a target behavior setting means to set up the target behavior of a vehicle, A 
target yaw moment decision means by which have the damping force control means which controls the damping force of each ring so 
that the behavior of a vehicle may turn into said target behavior, and said damping force control means asks for the target yaw moment 
of a vehicle based on the behavior of a vehicle, A behavior condition distinction means by which the behavior of a vehicle 
distinguishes an undershirt steer condition or an exaggerated steer condition in the behavior control device of a vehicle including a 
target order force decision means to search for the target order force of a vehicle based on the behavior of a vehicle, The behavior 
control unit of the vehicle characterized by having a modification means to change the decision mode of the target yaw moment by 
said target yaw moment decision means, and the decision mode of the target order force by said target order force decision means 
based on the distinction result of said behavior condition distinction means. 

[Claim 2] In the behavior control unit of the vehicle of claim 1 Said modification means changes the decision mode of said target yaw 
moment and said target order force so that the behavior of a vehicle may be controlled mainly by the yaw moment, when the behavior 
of a vehicle is distinguished by said behavior condition distinction means as it is in an exaggerated steer condition. The behavior 
control unit of the vehicle characterized by changing the decision mode of said target yaw moment and said target order force so that 
the behavior of a vehicle may be controlled mainly by the order force, when it is distinguished by said behavior condition distinction 
means that the behavior of a vehicle is in an undershirt steer condition. 

[Claim 3] Said behavior control unit has a means to ask for the magnitude of the friction circle of each ring, in claim 1 or the behavior 
control unit of the vehicle of 2. Said damping force control means includes a braking-force-distribution decision means to calculate the 
magnitude of the damping force of each ring for attaining said target yaw moment and said target order force. When the behavior of a 
vehicle is distinguished by said behavior condition distinction means as it is in an exaggerated steer condition and, as for said braking- 
force-distribution decision means, the magnitude of the damping force of at least one flower exceeds the magnitude of the friction 
circle of this wheel being alike - the behavior control unit of the vehicle characterized by giving priority to achievement of said target 
yaw moment, and distributing the magnitude of the damping force of a right-and-left ring. 

[Claim 4] Said behavior control unit has a means to ask for the magnitude of the friction circle of each ring, in claim 1 or the behavior 
control unit of the vehicle of 2. Said damping force control means includes a braking- force-distribution decision means to calculate the 
magnitude of the damping force of each ring for attaining said target yaw moment and said target order force. When the behavior of a 
vehicle is distinguished by said behavior condition distinction means as it is in an undershirt steer condition and, as for said braking- 
force-distribution decision means, the magnitude of the damping force of at least one flower exceeds the magnitude of the friction 
circle of this wheel being alike — the behavior control unit of the vehicle characterized by giving priority to achievement of said target 
order force, and distributing the magnitude of the damping force of a right-and-left ring. 

[Claim 5] Said behavior control unit has a means to ask for the magnitude of the friction circle of each ring, in claim 1 or the behavior 
control unit of the vehicle of 2. Said damping force control means includes a braking- force-distribution decision means to calculate the 
magnitude of the damping force of each ring for attaining said target yaw moment and said target order force. When it is distinguished 
by said behavior condition distinction means that the behavior of a vehicle is in an exaggerated steer condition, said braking-force- 
distribution decision means It asks from the magnitude of the friction circle of a rear wheel, and the item of a vehicle, "with the 
damping force of a rear wheel The behavior control unit of the vehicle characterized by distributing the magnitude of the damping 
force of an order ring based on the ratio of the maximum damping force with which the yaw moment to generate becomes larger than 
the yaw moment which decreases when the lateral force of a rear wheel declines", and the maximum damping force in the magnitude 
of the friction circle of a front wheel. 

[Claim 6] Said behavior control unit has a means to ask for the magnitude of the friction circle of each ring, in claim 1 or the behavior 
control unit of the vehicle of 2. Said damping force control means includes a braking- force-distribution decision means to calculate the 
magnitude of the damping force of each ring for attaining said target yaw moment and said target order force. Said braking-force- 
distribution decision means is the behavior control unit of the vehicle characterized by distributing the magnitude of the damping force 
of an order ring based on the ratio of the magnitude of the friction circle of a front wheel and a rear wheel when it is distinguished by 
said behavior distinction means that the behavior of a vehicle is in an undershirt steer condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the drift [ this invention ] out at the time of revolution of vehicles, such as an automobile, and spin — like - 

good — since better, the behavior control unit which controls and reduces colander behavior is started. 

[0002] 

[Description of the Prior Art] As one of the equipment which controls the behavior at the time of revolution of vehicles, such as an 
automobile For example, the behavior control unit constituted so that an automatic-braking-system means might be controlled to fall to 
the marginal vehicle speed in a mode from which a real yaw rate turns into a marginal yaw rate when the vehicle speed exceeds the 
marginal vehicle speed as indicated by JP,3-1 12754,A is known conventionally. The behavior control unit constituted so that the 
damping force of each ring might be determined that the target yaw moment according to the deflection of the target deceleration and 
the real yaw rate according to the deflection of the vehicle speed and the marginal vehicle speed, and a marginal yaw rate is attained 
especially is known conventionally. 

[0003] the spin at the time of revolution by making it always run a vehicle within the grip of a wheel according to this behavior control 
unit, and drift out — like ~ good — since better, colander behavior can be prevented, and the swinging nature of a vehicle can be raised. 

[0004] 

[Problem(s) to be Solved by the Invention] The magnitude of the optimal yaw moment for generally stabilizing the behavior at the 
time of revolution of a vehicle and decelerating magnitude change with undershirt steer conditions (drift out condition), the behavior 
condition (spin state), i.e., the exaggerated steer condition, of a vehicle, however, in the conventional behavior control unit indicated 
by the above-mentioned official report, it faces determining the target yaw moment and target deceleration, and the behavior condition 
of a vehicle is not taken into consideration, therefore the optimal yaw moment according to the behavior condition of a vehicle and the 
order force are generated — it cannot make ~ therefore ~ also **(ing) — effective — ** — there is a problem that behavior is efficiently 
uncontrollable. 

[0005] this invention is made in view of the problem like **** in the conventional behavior control unit, and the main technical 
problems of this invention search for the optimal target yaw moment and the target order force according to the behavior condition of 
a vehicle — the behavior of a vehicle — effective — ** - it is controlling efficiently. 
[0006] 

[Means for Solving the Problem] A means to detect the configuration of claim 1, i.e., the behavior of a vehicle, according to this 
invention in the main technical problems like ***♦, It has a target behavior setting means to set up the target behavior of a vehicle, and 
the damping force control means which controls the damping force of each ring so that the behavior of a vehicle turns into said target 
behavior. A target yaw moment decision means by which said damping force control means asks for the target yaw moment of a 
vehicle based on the behavior of a vehicle, A behavior condition distinction means by which the behavior of a vehicle distinguishes an 
undershirt steer condition or an exaggerated steer condition in the behavior control device of a vehicle including a target order force 
decision means to search for the target order force of a vehicle based on the behavior of a vehicle, With the behavior control unit of the 
vehicle characterized by having a modification means to change the decision mode of the target yaw moment by said target yaw 
moment decision means, and the decision mode of the target order force by said target order force decision means based on the 
distinction result of said behavior condition distinction means It is attained. 

[0007] According to this invention, that main above-mentioned technical problems should be attained effectively moreover, in the 
configuration of claim 1 Said modification means changes the decision mode of said target yaw moment and said target order force so 
that the behavior of a vehicle may be controlled mainly by the yaw moment, when the behavior of a vehicle is distinguished by said 
behavior condition distinction means as it is in an exaggerated steer condition. When it is distinguished by said behavior condition 
distinction means that the behavior of a vehicle is in an undershirt steer condition, it is constituted so that the behavior of a vehicle 
may be controlled mainly by the order force and the decision mode of said target yaw moment and said target order force may be 
changed (configuration of claim 2). 

[0008] According to this invention, that main above-mentioned technical problems should be attained effectively moreover, in claim 1 
or the configuration of 2 Said behavior control unit has a means to ask for the magnitude of the friction circle of each ring, and said 
damping force control means includes a braking-force-distribution decision means to calculate the magnitude of the damping force of 
each ring for attaining said target yaw moment and said target order force. When the behavior of a vehicle is distinguished by said 
behavior condition distinction means as it is in an exaggerated steer condition and, as for said braking-force-distribution decision 
means, the magnitude of the damping force of at least one flower exceeds the magnitude of the friction circle of this wheel being alike 
— it is constituted so that priority may be given to achievement of said target yaw moment and the magnitude of the damping force of a 
right-and-left ring may be distributed (configuration of claim 3). 

[0009] According to this invention, that main above-mentioned technical problems should be attained effectively moreover, in claim 1 
or the configuration of 2 Said behavior control unit has a means to ask for the magnitude of the friction circle of each ring, and said 
damping force control means includes a braking-force-distribution decision means to calculate the magnitude of the damping force of 
each ring for attaining said target yaw moment and said target order force. When the behavior of a vehicle is distinguished by said 
behavior condition distinction means as it is in an undershirt steer condition and, as for said braking-force-distribution decision means, 
the magnitude of the damping force of at least one flower exceeds the magnitude of the friction circle of this wheel being alike — it is 
constituted so that priority may be given to achievement of said target order force and the magnitude of the damping force of a right- 
and-left ring may be distributed (configuration of claim 4). 
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[0010] According to this invention, that main above-mentioned technical problems should be attained effectively moreover, in claim 1 
or the configuration of 2 Said behavior control unit has a means to ask for the magnitude of the friction circle of each ring, and said 
damping force control means includes a braking-force-distribution decision means to calculate the magnitude of the damping force of 
each ring for attaining said target yaw moment and said target order force. When it is distinguished by said behavior condition 
distinction means that the behavior of a vehicle is in an exaggerated steer condition, said braking-force-distribution decision means It 
asks from the magnitude of the friction circle of a rear wheel, and the item of a vehicle, "with the damping force of a rear wheel It is 
constituted so that the magnitude of the damping force of an order ring may be distributed based on the ratio of the maximum damping 
force with which the yaw moment to generate becomes larger than the yaw moment which decreases when the lateral force of a rear 
wheel declines", and the maximum damping force in the magnitude of the friction circle of a front wheel (configuration of claim 5). 
[00 11] According to this invention, that main above-mentioned technical problems should be attained effectively moreover, in claim 1 
or the configuration of 2 Said behavior control unit has a means to ask for the magnitude of the friction circle of each ring, and said 
damping force control means includes a braking-force-distribution decision means to calculate the magnitude of the damping force of 
each ring for attaining said target yaw moment and said target order force. When it is distinguished by said behavior distinction means 
that the behavior of a vehicle is in an undershirt steer condition, said braking-force-oMstribution decision means is constituted so that 
the magnitude of the damping force of an order ring may be distributed based on the ratio of the magnitude of the friction circle of a 
front wheel and a rear wheel (configuration of claim 6). 
[0012] 

[Function] According to the configuration of above-mentioned claim 1, the decision mode of the target yaw moment by the target yaw 
moment decision means and the decision mode of the target order force by the target order force decision means are changed by the 
modification means based on the distinction result of a behavior condition distinction means. Since the target yaw moment and the 
target order force are determined the optimal according to whether the behavior of a vehicle is in an undershirt steer condition by this, 
or it is in an exaggerated steer condition in order to control the behavior of an undershirt steer condition or an exaggerated steer 
condition, the optimal yaw moment and the order force occur -- having - thereby - the behavior of a vehicle — effective - ** — it is 
controlled efficiently. 

[0013] The target yaw moment and the target order force are searched for so that the behavior of a vehicle may be especially 
controlled mainly by the yaw moment according to the configuration of above-mentioned claim 2, when the behavior of a vehicle is in 
an exaggerated steer condition. Since the behavior of a vehicle is controlled mainly by the anti spin moment by this The behavior of a 
vehicle is controlled effectively, avoiding moderation of a vehicle if possible. Moreover, since the target yaw moment and the target 
order force are searched for so that the behavior of a vehicle may be controlled mainly by the order force and the behavior of a vehicle 
is mainly controlled by moderation by this when the behavior of a vehicle is in an undershirt steer condition The behavior of a vehicle 
is controlled effectively, without inviting induction of spin. 

[0014] moreover, when according to the configuration of above-mentioned claim 3 the behavior of a vehicle is in an exaggerated steer 
condition and the magnitude of the damping force of at least one flower exceeds the magnitude of the friction circle of this wheel 
Since priority is given to achievement of the target yaw moment with a braking-force-distribution decision means, it opts for allocation 
of the magnitude of the damping force of a right-and-left ring and an anti spin moment is generated effectively and efficiently by this, 
the spin state of a vehicle is controlled effectively and efficiently. 

[0015] When according to the configuration of above-mentioned claim 4 the behavior of a vehicle is in an undershirt steer condition 
and the magnitude of the damping force of at least one flower exceeds the magnitude of the friction circle of this wheel, moreover, 
sometimes Since priority is given to achievement of the target order force with a braking-force-distribution decision means, it opts for 
allocation of the magnitude of the damping force of a right-and-left ring and a vehicle is slowed down effectively and efficiently by 
this, the drift out condition of a vehicle is controlled effectively and efficiently. 

[0016] moreover, when the behavior of a vehicle is in an exaggerated steer condition according to the configuration of above- 
mentioned claim 5 It asks from the magnitude of the friction circle of a rear wheel, and the item of a vehicle, "with the damping force 
of a rear wheel Since the magnitude of the damping force of an order ring is distributed by the braking-force-distribution decision 
means based on the ratio of the maximum damping force with which the yaw moment to generate becomes larger than the yaw 
moment which decreases when the lateral force of a rear wheel declines", and the maximum damping force in the magnitude of the 
friction circle of a front wheel It is set up so that an anti spin moment with the most effective magnitude of the damping force of an 
order ring may be generated, and thereby, the spin state of a vehicle is controlled effectively and efficiently. 

[0017] Moreover, since according to the configuration of above-mentioned claim 6 the magnitude of the damping force of an order 
ring is distributed based on the ratio of the magnitude of the friction circle of a front wheel and a rear wheel by the braking-force- 
distribution decision means when the behavior of a vehicle is in an undershirt steer condition, the magnitude of the damping force of 
an order ring is set up the optimal, and, thereby, the drift out condition of a vehicle is controlled effectively and efficiently. 
[0018] 

[Best Mode of Carrying Out the Invention] According to one desirable embodiment of this invention, a behavior condition distinction 
means by which the behavior of a vehicle distinguishes an undershirt steer condition or an exaggerated steer condition is constituted so 
that the behavior of a vehicle may distinguish whether it is an undershirt steer condition based on the physical quantity showing 
sideslipping of a vehicle and the behavior of a vehicle may distinguish whether it is an exaggerated steer condition based on the 
physical quantity showing the yaw rate of a vehicle. 

[0019] Moreover, according to other one desirable embodiment of this invention, since the behavior of the vehicle in an exaggerated 
steer condition is unstable as compared with the behavior of the vehicle in an undershirt steer condition, the behavior of a vehicle 
distinguishes first whether it is an exaggerated steer condition, and when this is negative distinction, a behavior condition distinction 
means is constituted so that the behavior of a vehicle may distinguish whether it is an undershirt steer condition. 
[0020] Moreover, according to one desirable embodiment of further others of this invention, a right-and-left front wheel is a driving 
wheel while being a steering wheel. When it is distinguished by the behavior condition distinction means that the behavior of a vehicle 
is in an exaggerated steer condition and the magnitude of the damping force of at least one flower exceeds the magnitude of the 
friction circle of this wheel, a braking-force-distribution decision means It is constituted so that priority may be given to achievement 
of the target yaw moment in consideration of the driving force of a right-and-left front wheel and the magnitude of the damping force 
of a right-and-left ring may be distributed. 

[0021] According to one detailed description of this invention, moreover, in above-mentioned claim 1 or the configuration of 2 A 
behavior control unit has a means to ask for the magnitude of the friction circle of each ring, and a damping force control means 
includes a braking-force-distribution decision means to calculate the magnitude of the damping force of each ring for attaining the 
target yaw moment and the target order force. When it is distinguished by the behavior condition distinction means that the behavior 
of a vehicle is in an exaggerated steer condition and the magnitude of the damping force of at least one flower exceeds the magnitude 
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of the friction circle of this wheel, a braking-forcc-distribution decision means gives priority to achievement of the target yaw moment, 
and distributes the magnitude of the damping force of a right-and-left ring. When it is distinguished by the behavior condition 
distinction means that the behavior of a vehicle is in an undershirt steer condition and the magnitude of the damping force of at least 
one flower exceeds the magnitude of the friction circle of this wheel, it is constituted so that priority may be given to achievement of 
the target order force and the magnitude of the damping force of a right-and-left ring may be distributed. 

[0022] According to other one detailed description of this invention, moreover, in above-mentioned claim 1 or the configuration of 2 
A behavior control unit has a means to ask for the magnitude of the friction circle of each ring, and a damping force control means 
includes a braking-force-distribution decision means to calculate the magnitude of the damping force of each ring for attaining the 
target yaw moment and the target order force. When it is distinguished by the behavior condition distinction means that the behavior 
of a vehicle is in an exaggerated steer condition and the magnitude of the damping force of at least one flower exceeds the magnitude 
of the friction circle of this wheel, a braking-force-distribution decision means gives priority to achievement of the target yaw moment, 
and distributes the magnitude of the damping force of a right-and-left ring. When it is below the magnitude of the friction circle of the 
wheel to which the magnitude of the damping force of ail wheels corresponds when it is distinguished by the behavior condition 
distinction means that the behavior of a vehicle is in an exaggerated steer condition being alike -- with the damping force of "rear 
wheel called for from the magnitude of the friction circle of a rear wheel, and the item of a vehicle It is constituted so that the 
magnitude of the damping force of an order ring may be distributed based on the ratio of the maximum damping force with which the 
yaw moment to generate becomes larger than the yaw moment which decreases when the lateral force of a rear wheel declines", and 
the maximum damping force in the magnitude of the friction circle of a front wheel. 

[0023] According to one detailed description of further others of this invention, moreover, in above-mentioned claim 1 or the 
configuration of 2 A behavior control unit has a means to ask for the magnitude of the friction circle of each ring, and a damping force 
control means includes a braking-force-distribution decision means to calculate the magnitude of the damping force of each ring for 
attaining the target yaw moment and the target order force. When it is distinguished by the behavior condition distinction means that 
the behavior of a vehicle is in an undershirt steer condition and the magnitude of the damping force of at least one flower exceeds the 
magnitude of the friction circle of this wheel, a braking-force-distribution decision means gives priority to achievement of the target 
order force, and distributes the magnitude of the damping force of a right-and-left ring. When it is below the magnitude of the friction 
circle of the wheel to which the magnitude of the damping force of all wheels corresponds when it is distinguished by said behavior 
distinction means that the behavior of a vehicle is in an undershirt steer condition being alike — it is constituted so that the magnitude 
of the damping force of an order ring may be distributed based on the ratio of the magnitude of the friction circle of a front wheel and 
a rear wheel. 

[0024] According to one detailed description of further others of this invention, moreover, in above-mentioned claim 1 or the 
configuration of 2 A behavior control unit has a means to ask for the magnitude of the friction circle of each ring, and a damping force 
control means includes a braking-force-distribution decision means to calculate the magnitude of the damping force of each ring for 
attaining the target yaw moment and the target order force. When it is distinguished by the behavior condition distinction means that 
the behavior of a vehicle is in an exaggerated steer condition and the magnitude of the damping force of at least one flower exceeds 
the magnitude of the friction circle of this wheel, a braking-force-distribution decision means gives priority to achievement of the 
target yaw moment, and distributes the magnitude of the damping force of a right-and-left ring. When it is distinguished by the 
behavior condition distinction means that the behavior of a vehicle is in an undershirt steer condition and the magnitude of the 
damping force of at least one flower exceeds the magnitude of the friction circle of this wheel, give priority to achievement of the 
target order force, and the magnitude of the damping force of a right-and-left ring is distributed. When it is below the magnitude of the 
friction circle of the wheel to which the magnitude of the damping force of all wheels corresponds when it is distinguished by the 
behavior condition distinction means that the behavior of a vehicle is in an exaggerated steer condition being alike -- with the damping 
force of "rear wheel called for from the magnitude of the friction circle of a rear wheel, and the item of a vehicle The magnitude of the 
damping force of an order ring is distributed based on the ratio of the maximum damping force with which the yaw moment to 
generate becomes larger than the yaw moment which decreases when the lateral force of a rear wheel declines", and the maximum 
damping force in the magnitude of the friction circle of a front wheel. When it is distinguished by the behavior distinction means that 
the behavior of a vehicle is in an undershirt steer condition and it is below the magnitude of the friction circle of the wheel to which 
the magnitude of the damping force of all wheels corresponds, it is constituted so that the magnitude of the damping force of an order 
ring may be distributed based on the ratio of the magnitude of the friction circle of a front wheel and a rear wheel. 
[0025] 

[The allocation approach of damping force] In advance of explanation of an example, the allocation approach of the damping force to 
the right-and-left ring in this invention and an order ring is explained so that an understanding of this invention may become easy. 
( 1 ) The vehicle model of a Yuji Hidari ring with which the wheel base was set to 0 as shown in allocation drawing 8 to a right-and-left 
ring is lateral acceleration Gy. Considering the condition of rotating anticlockwise, it is outer-ring-of-spiral-wound-gasket lOOout by 
load migration. Friction circle 102out It is larger than 102 inches of friction circles of 100 inches of inner rings of spiral wound gasket. 
If set especially mass of a vehicle to m, gravitational acceleration is set to g, the height of the center of gravity O of a vehicle is set to h 
and a tread is set to t, it is the friction circle radius Finmax of an inner ring of spiral wound gasket and an outer ring of spiral wound 
gasket. And Foutmax is expressed with following several 1 and several 2, respectively. 
[0026] 

[Equation 1] Finmax =m*g/2-m*Gy *h/t - [Equation 2] Foutmax=m*g / 2+m*Gy *h/t [0027] Therefore, if the moment M is taken 
along an axis of abscissa and the order force Fx is taken along an axis of ordinate as shown in drawing 9 , the yaw moment which can 
be given to a vehicle only with damping force, and the order force will become the rectangular field (controllable range) to which 
hatching of a continuous line was performed in drawing 8 . It is especially the target yaw moment Mt. And target order force Fx When 
it is within limits controllable [ above-mentioned ], the target damping force of an inner ring of spiral wound gasket and an outer ring 
of spiral wound gasket is uniquely searched for as a value of the foot of perpendicular which gave the target yaw moment and the 
target order force to the shaft of inner-ring-of-spiral -wound-gasket damping force, and the shaft of outer-ring-of-spiral- wound-gasket 
damping force from the point made into a coordinate. 

[0028] On the other hand, the target yaw moment Mt And target order force Fx When it is outside the above-mentioned controllable 
range, how the target damping force of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket is determined 
poses a problem. According to [ since it is effective to give an anti spin moment to a vehicle in order to stabilize the behavior of a 
vehicle, when the behavior of a vehicle is generally in an exaggerated steer condition (spin state) ] this invention, it is the target yaw 
moment Mt. Priority is given to achievement and it opts for allocation to the right-and-left ring of damping force. 
[0029] Therefore, if points P1-P7 are made into the point shown in drawing 9 , it is the target yaw moment Mt. And target order force 
Fx When it is in the field (henceforth a "spin field") of square P1-P4-P6-P7 Family target damping force (= 0) and the target damping 
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force of an outer ring of spiral wound gasket are determined as a coordinate of the point which moved the point which makes a 
coordinate the target yaw moment and the target order force in parallel with the shaft of the order force to up to the shaft of outer-ring- 
of-spiral-wound-gaskct damping force. 

[0030] Moreover, according to [ since moderation (the load migration (the moment of the direction which assists revolution occurs) 
and the vehicle speed fall by moderation) is effective in order to stabilize the behavior of a vehicle, when the behavior of a vehicle is 
generally in an undershirt steer condition (drift out condition) ] this invention, it is the target order force Fx. Priority is given to 
achievement and it opts for allocation to the right-and-left ring of damping force. 

[003 1 ] therefore, when the target yaw moment and the target order force are in a downward field (henceforth a "drift out field") 
through points P2 and P3 from the straight line which is between two straight lines parallel to the shaft of the moment M, and connects 
a point P5 and a point P3 The target damping force of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket is 
determined as a coordinate of the point which moved the point which makes a coordinate the target yaw moment and the target order 
force to up to segment P2P3 in parallel with the shaft of the moment. 

[0032] In addition, in the below-mentioned example, it is the target yaw moment Mt. And target order force Fx Although not 
calculated to the value of fields other than the above-mentioned controllable range, a spin field, and a drift out field, when the target 
yaw moment and the target order force calculate to the value of fields other than a controllable range and spin field and a drift out 
field, it is decided that it will be the target damping force corresponding to the point on the boundary of the controllable range 
substantial nearest to the coordinate of the value. 

[0033] for example, from the straight line to which the target yaw moment and the target order force connect a point P6 and a point P7, 
when it is a lower part, and it is the upper part from the shaft of outer-ring-of-spiral-wound-gasket damping force and it is in a left 
field from segment P6P4 From the straight line which is the upper part and connects a point P3 and a point P4 from the straight line to 
which the target damping force of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket is determined as the 
coordinate of a point P4, and the target yaw moment and the target order force are lower parts, and connect a point P5 and a point P3 
from the shaft of outer-ring-of-spiral-wound-gasket damping force, when it is a downward field The target damping force of an inner 
ring of spiral wound gasket and an outer ring of spiral wound gasket is determined as a coordinate of the point which moved the point 
which makes a coordinate the target yaw moment and the target order force to up to segment P3p4 in parallel with the shaft of outer- 
ring-of-spiral-wound-gasket damping force. 

[0034] moreover, when the target yaw moment and the target order force are in the field of triangle P1P2P5 Family target damping 
force and the target damping force (= 0) of an outer ring of spiral wound gasket are determined as a coordinate of the point which 
moved the point which makes them a coordinate to up to the shaft of inner-ring-of-spiral-wound-gasket damping force in parallel with 
the shaft of outer-ring-of-spiral-wound-gasket damping force. When the target yaw moment and the target order force are in a 
downward field from the straight line which is the upper part and is connected to a point P5 and a point P3 from a straight line parallel 
to the shaft of the moment through a point P2 The target damping force of an inner ring of spiral wound gasket and an outer ring of 
spiral wound gasket is determined as a coordinate of a point P2, and when the target yaw moment and the target order force are in a 
downward field from the straight line which is a lower part from a straight line parallel to the shaft of the moment through a point P3, 
and connects a point P5 and a point P3 The target damping force of an inner ring of spiral wound gasket and an outer ring of spiral 
wound gasket is determined as a coordinate of a point P3. 

[0035] However, since reduction of the lateral force by grant of damping force poses a problem in controlling the exaggerated steer 
condition of a vehicle, it is desirable that the damping force of an inner ring of spiral wound gasket and an outer ring of spiral wound 
gasket is set, for example as drawin g 10 by 1/3 or less [ of the friction circle radius of a corresponding wheel ] as shown, and if 
damping force is 1/3 of a friction circle radius, the reduction in lateral force will be suppressed to about 5%. 

[0036] Moreover, when a vehicle is a front drive vehicle and driving force is given [ like ] to the front wheel as a steering wheel, the 
yaw moment which can be given to a vehicle, and the order force become the field to which hatching of a continuous line was 
performed in drawingJJ, , and the controllable range is expanded rather than the controllable range in the case of being based only on 
damping force. Although it is meaningless even if it uses the driving force of a wheel to the vehicle behavior of an undershirt steer 
condition, it becomes possible by using the driving force of a wheel to the vehicle behavior of an exaggerated steer condition to give a 
large anti spin moment with a vehicle, and to reduce the deceleration of a vehicle moreover. 

(2) since the anti spin moment give to a vehicle become larger in the behavior control to the allocation exaggerated steer condition to 
an order ring as the damping force of a revolution outside front wheel be large -- maximum Fxfmax of the front wheel order force 
(damping force ) it be show in drawin g 12 - as - the friction circle radius of the wheel - become - coefficient of friction of the road 
surface about a front wheel - muf ** - it be express with following several 3 , when it carry out and the load of a front wheel be set to 

Wf . 

[Equation 3] Fxfmax =muf *Wf[0037] Moreover, when damping force is given to a rear wheel, it is necessary to determine damping 
force in consideration of both moments which decrease when the moment and lateral force which are given by damping force decline. 
It is damping force Fxrmax as it is shown in drawing 12 , if it puts in another way. Lateral force Fy Resultant force Fr The operation 
direction is a perpendicular direction to the straight line which sees from the upper part of a vehicle and connects the center of gravity 

0 of a vehicle, and the grounding point P of a rear wheel. And resultant force Fr It is the maximum Fxrmax of the damping force of a 
rear wheel so that magnitude may become equal to the friction circle radius of a rear wheel. It must be determined. Therefore, distance 
of the vehicle cross direction between a center of gravity O and axis of rotation of a rear wheel is set to B, and it is mur about 
coefficient of friction of the road surface about a rear wheel. It carries out and is Wr about the load of a rear wheel. If it carries out The 
maximum of the damping force of a rear wheel is expressed with following several 4, and damping force is the maximum Fxfmax of 
the damping force of an order ring. And Fxrmax It is distributed according to a ratio. 

[Equation 4] Fxrmax =mur *Wr*(t/2)/(B-2+t2 / 4)l/2[0038] In addition, in behavior control of an exaggerated steer condition, 

damping force is distributed at a rate proportional to the friction circle radius of an order ring 

[0039] 

[Example] This invention is explained to a detail about an example, referring to drawing of attachment in the following. 

[0040] The outline block diagram showing one example of the behavior control unit by this invention by which drawing 1 was applied 

to the front drive vehicle, and drawing 2 are the outline block diagrams showing the damping device of the example shown in drawing 

1 with an electric controller. 

[0041] In drawingj, , 2floor line, 2FR, 2RL, and 2RR show the right-and-left front wheel and the right-and-left rear wheel, 
respectively, and the damping force of these wheels is controlled by controlling the braking pressure of wheel-cylinder 38floor line, 
38FR, 38RL, and 38RR by the hydraulic circuit 3 of a damping device 10. A hydraulic circuit 3 controls the braking pressure of 
wheel-cylinder 38floor line, 38FR, 38RL, and 38RR from being controlled by the microcomputer 52 of an electric controller 50, 
corresponding to treading-in actuation of a brake pedal 1 2 to explain to a detail later. 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/20/2007 



JP,08-310366,A [DETAILED DESCRIPTION] 



Page 5 of 8 



[0042] Right-and-left front-wheel 2floor line and 2FR which are a steering wheel and are also a driving wheel are driven by being 
steered according to rotation of the steering wheel which is not shown in drawing, and transmitting the output of an engine 4 to driving 
shaft 6floor line and 6FR through transmission 5. The output of an engine 4 is controlled by controlling the throttle actuator 9 which 
drives a throttle valve 8 with a microcomputer 52 according to the amount of treading in of an accelerator pedal 7, and, thereby, the 
driving force of right-and-left front-wheel 2floor line and 2FR is controlled. 

[0043] It has the master cylinder 14 which a damping device 10 answers treading-in actuation of the brake pedal 12 by the operator, 
and feeds brake oil from the first and the second port as shown in the detail at drawing 2 . A conduit 16 connects with the brake 
hydraulic control 1 8 and 20 for right-and-left front wheels, the brake oil pressure control for front wheels in the first port — the second 
port ~ on the way - the brake oil pressure control for rear wheels which is alike and has the proportional-spacing bulb 22 - the 
conduit 24 connects with the brake hydraulic control 26 and 28 for right-and-left rear wheels. Moreover, the damping device 10 has 
the oil pump 34 which pumps up the brake oil ****(ed) by the reservoir 30 and is supplied to a high pressure pipeline 32 as high- 
pressure oil. A high pressure pipeline 32 is connected to each brake hydraulic control 1 8, 20, 26, and 28, and the accumulator 36 is 
connected to the middle. 

[0044] Wheel-cylinder 38floor line which controls the damping force over the wheel to which each brake hydraulic control 1 8, 20, 26, 
and 28 corresponds, respectively, 38FR, 38RL, and 38RR, Electromagnetic control valve 40floor line of a 3 port 2 location change 
mold, 40FR, 40RL, and 40RR, the low voltage connected to the reservoir 30 — electromagnetic closing motion valve 44floor line of 
the normally open mold formed between the conduit 42 and the high pressure pipeline 32, 44FR, and 44 — it has RL, 44RR and 
electromagnetic closing motion valve 46floor line of a normally closed mold, 46FR, 46RL, and 46RR. respectively — closing motion 
valve 44floor line, 44FR, and 44 — the high pressure pipeline 32 between RL, 44RR, and closing motion valve 46floor line, 46FR, 
46RL and 46RR -- connection - a conduit - 48floor line, 48FR, and 48 - RL and 48RR connect with control valve 40floor line, 
40FR, 40RL, and 40RR. 

[0045] the brake oil pressure control for front wheels in control valve 40floor line and respectively 40FR — a conduit 16, wheel- 
cylinder 38floor line, and 38FR — free passage connection - carrying out -- and wheel-cylinder 38floor line and 38FR, and connection 
- a conduit « with the first location of the illustration which intercepts a free passage with 48floor line and 48FR a brake oil pressure 
control - a free passage with a conduit 16, wheel-cylinder 38floor line, and 38FR - intercepting - and wheel-cylinder 38fIoor line 
and 38FR, and connection — a conduit - it changes to the second location which makes free passage connection of 48floor line and 
48FR. the same -- the brake oil pressure control for rear wheels in 40RL(s) and respectively 40RR(s) - a conduit 24, wheel-cylinder 
38RL, and 38RR(s) — free passage connection — carrying out — and wheel-cylinder 38RL and 38RR(s), and connection -- a conduit — 
with the first location of the illustration which intercepts a free passage with 48RL and 48RR(s) a brake oil pressure control -- a free 
passage with a conduit 24, wheel-cylinder 38RL, and 38RR(s) — intercepting - and wheel-cylinder 38RL and 38RR(s), and 
connection - a conduit - it changes to the second location which makes free passage connection of 48RL and the 48RR(s). 
[0046] If closing motion valve 44floor line, 44FR, 44RL, 44RR and closing motion valve 46floor line, 46FR, 46RL, and 46RR are 
controlled by the condition of illustration in the situation which has control valve 40floor line, 40FR, 40RL, and 40RR in the second 
location wheel-cylinder 38floor line, 38FR, 38RL, and 38RR - control valve 40floor line, 40FR, 40RL, 40RR, and connection - a 
conduit - free passage connection is made with a high pressure pipeline 32 through 48floor line, 48FR, 48RL, and 48RR, and, 
thereby, it boosts the pressure in a wheel cylinder, on the contrary - in the situation which has a control valve in the second location - 
closing motion valve 44floor line, 44FR, and 44 — if clausilium of RL and the 44RR is carried out and closing motion valve 46floor 
line, 46FR, 46RL, and 46 RR are opened — a wheel cylinder — a control valve and connection — a conduit — minding — low voltage — 
free passage connection is made with a conduit 42, and, thereby, the pressure in a wheel cylinder is decompressed, furthermore — if 
clausilium of closing motion valve 44fIoor line, 44FR, 44RL, 44RR and closing motion valve 46floor line, 46FR, 46RL, and the 46RR 
is carried out in the situation which has a control valve in the second location - a wheel cylinder — a high pressure pipeline 32 and low 
voltage - any of a conduit 42 are intercepted and, thereby, the pressure in a wheel cylinder is held as it is. 

[0047] When control valve 40floor line, 40FR, 40RL, and 40RR are in the first location, a damping device 10 in this way Wheel- 
cylinder 38floor line, The damping force according to the amount of treading in of the brake pedal 1 2 by the operator is generated by 
38FR, 38RL, and 38RR. When it is in the second location any of control valve 40floor line, 40FR, 40RL, and 40RR they are, closing 
motion valve 44floor line of the wheel concerned, With respect to the damping force of the amount of treading in of a brake pedal 12, 
and other wheels, the damping force of the wheel can be controlled now that there is nothing by carrying out closing motion control of 
44FR, 44RL, 44RR and closing motion valve 46floor line, 46FR, 46RL, and the 46RR. 

[0048] Control valve 40floor line, 40FR, 40RL, 40RR, closing motion valve 44floor line, 44FR, 44RL, 44RR and closing motion 
valve 46floor line, 46FR, 46RL, and 46RR are controlled by the electric controller 50 to explain to a detail later. An electric controller 
50 may be the thing of a general configuration of that have a central-process unit (CPU), a read-only memory (ROM), random access 
memory (RAM), and input/output port equipment although it consists of a microcomputer 52 and a drive circuit 54 and the 
microcomputer 52 is not shown in a detail at drawing 1 and drawing 2 , and these were mutually connected by the common bus of 
bidirection. 

[0049] The signal which shows the vehicle speed V to the input/output port equipment of a microcomputer 52 from a speed sensor 56, 
It is the lateral acceleration Gy of a car body from the lateral acceleration sensor 58 substantially formed in the center of gravity of a 
car body. The shown signal, The signal which shows the yaw rate gamma of a car body from the yaw rate sensor 60, the signal which 
shows the steering angle theta from the steering angle sensor 62, It is the car-body order acceleration Gx from the acceleration sensor 
64 before and after preparing in the center of gravity of a car body substantially. The shown signal, It is the amount Accp of treading 
in of an accelerator pedal 7 from the accelerator pedal sensor 66. The shown signal, It is an engine speed Ne from the engine-speed 
sensor 68. The shown signal, the signal which shows the gear ratio (change gear ratio Rt) of transmission 5 from the shift position 
sensor 70, The signal which shows the pressures PFL, PFR, PRL, and PRR in wheel-cylinder 38floor line, 38FR, 38RL, and 38RR 
(braking pressure) from pressure-sensor 72floor line, 72FR, 72RL, and 72RR is inputted. In addition, lateral acceleration sensor 58 
grade detects lateral acceleration etc. by making the anticlockwise rotation direction of a vehicle forward. 

[0050] Moreover, ROM of a microcomputer 52 has memorized various flows of control and maps like the after-mentioned. Based on 
the parameter with which CPU was detected by above-mentioned various sensors, like the after-mentioned, perform various operations 
and the behavior of a vehicle distinguishes whether it is in an undershirt steer condition or an exaggerated steer condition. It responds 
to the distinction result and is the target yaw moment Mt of a vehicle. And target order force Ft It calculates, the damping force of each 
ring for stabilizing the revolution behavior of a vehicle based on these is calculated, the damping force of each ring is controlled based 
on the result of an operation, and the revolution behavior of a vehicle is stabilized. 

[0051] Next, with reference to the General flow chart shown in drawing 3 , the outline of revolution behavior control of the vehicle by 
the example of illustration is explained. In addition, closing of the ignition switch which is not shown in drawing begins, and control 
by the flow chart shown in drawing 3 is repeatedly performed for every predetermined time amount. 
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[0052] Read in, such as a signal which shows the vehicle speed V first detected by the speed sensor 56 in step 10, is performed. In step 
20, it is lateral acceleration Gy. As deflection Gy-V*gamma with product V*gamma of the vehicle speed V and the yaw rate gamma, 
deflection of lateral acceleration, namely, the thing with which the sideslipping acceleration Vyd of a vehicle calculates and the 
deflection Vyd of lateral acceleration integrates - sideslipping rate Vy of a car body Sideslipping rate Vy of a car body [ as opposed 
to / calculate and / the longitudinal velocity Vx (= vehicle speed V) of a car body ] Ratio Vy / Vx ****** - slip-angle beta of a car 
body calculates. Moreover, it is slip angular-velocity betad of a car body as a differential value of slip-angle beta of a car body, ft 
calculates. 

[0053] In step 30, it is slip-angle [ of a car body ] beta, and slip angular-velocity betad as a forward constant about a and b, 
respectively. Linear combination a*beta+b*betad When distinction of whether the absolute value is over reference- value betac 
(forward constant), i.e., distinction of whether a vehicle is in a spin state, is performed and negative distinction is performed, it 
progresses to step 1 00, and when affirmation distinction is performed, it progresses to step 40. 

[0054] In step 40, it is lateral acceleration Gy. When distinction of whether to be forward, i.e., distinction of whether a vehicle is in an 
anticlockwise rotation condition, is performed and affirmation distinction is performed, it is the following multiplier Cs of several 5 
considering Cspin as a forward constant in step 50. When it is set as -Cspin and negative distinction is performed, it is a multiplier Cs 
in step 60. It is set as Cspin. In step 70, it is the target yaw. moment Mt. While calculating according to following several 5, it is the 
target order force Ft. It is set as Ftc (constant). 

[Equation 5] Mt =(| a*beta+b*beta d |-betac) *Cs [0055] The above-mentioned several 1 [ in step 80 ] and several 2 are followed, and 
it is the friction circle radius Finmax of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket. And when 
Foutmax calculates The points P2-P5 of the map of drawing 6 corresponding to drawing 1 1 are determined, and it is the amount Accp 
of treading in of an accelerator pedal 7. And engine speed Ne It is output-torque Te of an engine 4 from the map which is based and is 
not shown in drawing. It calculates. Output-torque Te And the gear ratio Rt of transmission 5, i.e., a change gear ratio, When it is 
based and the driving force Fdin and Fdout of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket calculates 
from the map which is not shown in drawing It is based on the map of drawing 6 which point PI', P4', and P6* were determined, and 
was determined in this way, and is the damping force Fout of an outer ring of spiral wound gasket at the above-mentioned point. It is 
determined. The routine shown in drawin g 4 in step 90 is followed, and it is the damping force Fout of an outer ring of spiral wound 
gasket. It is distributed to an order ring and, thereby, the target damping force of a revolution outer-ring-of-spiral-wound-gasket side 
order ring calculates. 

[0056] In step 100, it is Kh. It considers as a stability factor, following several 6 is followed by using L as a wheel base, and it is 
criteria yaw rate gammac. While calculating, T is made into a time constant and following several 7 is followed by making s into the 
Laplacian operator, and it is target yaw rate gammat. It calculates. 
[0057] 

[Equation 6] gammac = V*theta *(1+Kh *V2) *L - [Equation 7] gammat =gammac/(l+T*s) 

[0058] In step 1 10, it is target yaw rate gammat. When distinction of whether deflection |gammat |-|gamma| of an absolute value and 
the absolute value of the real yaw rate gamma of a vehicle is over reference-value gammac (forward constant), i.e., distinction of 
whether a vehicle is in a drift out condition, is performed, negative distinction is performed and return and affirmation distinction are 
performed to step 10, it progresses to step 120. 

[0059] In step 120, it is lateral acceleration Gy. When distinction of whether to be forward, i.e., distinction of whether a vehicle is in 
an anticlockwise rotation condition, is performed and affirmation distinction is performed, in step 1 30, the below-mentioned multiplier 
K is set as 1, and when negative distinction is performed, K is set as a multiplier -1 in step 140. In step 150, it is the target yaw 
moment Mt. While being set as K*Mtc by making Mtc into a constant, it is the target order force Ft. It calculates according to 
following several 8. 

[Equation 8] Ft =(|gammat |-|gamma|-gammac) *Cd[0060] The above-mentioned several 1 [ in step 160 ] and several 2 are followed, 
and it is the friction circle radius Finmax of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket. And based 
on the map of drawing 7 which Foutmax calculated, and point P2' of the map of drawing 7 corresponding to drawing 10 - P6' were 
determined based on one third of the values of these friction circle radii, and was determined in this way, the damping force Fin and 
Fout of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket are determined in the above-mentioned way. The 
routine shown in drawing 5 in step 170 is followed, and they are the family damping force Fin and the damping force Fout of an outer 
ring of spiral wound gasket. It is distributed to an order ring, respectively and, thereby, the target damping force of each ring 
calculates. 

[0061] It calculates from the map on which the target braking pressure Pti of wheel-cylinder 38i (i=floor line, FR, RL, RR) of each 
ring is not shown in drawing based on the target damping force of each ring calculated [ in / step 1 80 ] in step 90 or 1 70, and a duty 
ratio Dri calculates according to following several 9. In addition, it is Kp in following several 9. And Kd It is the proportionality 
constant of the proportional in the feedback control of braking pressure, and a differential term. 

[Equation 9] Dri=Kp *(Pi-Pti)+Kd *d(Pi-Pti)/dt[0062] Moreover, control valve 40i of the wheel by which braking pressure should be 
fluctuated in step 1 80 While a change setup of the control valve is carried out by receiving and outputting a control signal in the 
second location By outputting the control signal corresponding to a duty ratio Dri to the closing motion valve of the revolution outer 
ring of spiral wound gasket of the wheel, the feeding and discarding of accumulator ** to wheel-cylinder 38i are controlled, and 
damping force is controlled by target damping force by fluctuating braking pressure by this. 

[0063] In this case, when a duty ratio Dri is a value between a negative reference value and a forward reference value, in addition, by 
carrying out a change setup of the closing motion valve of the upstream in the second location, and holding the closing motion valve 
of the downstream in the first location When the pressure in a corresponding wheel cylinder is held and it is controlled by the location 
where the closing motion valve of the upstream of a revolution outer ring of spiral wound gasket and the downstream was shown in 
drawing 1 when a duty ratio was beyond a forward reference value It boosts the pressure in this wheel cylinder by supplying 
accumulator ** to a corresponding wheel cylinder, the brake oil in the wheel cylinder to which the closing motion valve of the 
upstream of a revolution outer ring of spiral wound gasket and the downstream corresponds to the second location by carrying out a 
change setup when a duty ratio is below a negative reference value -- low voltage -- it is discharged to a conduit 42 and, thereby, the 
pressure in this wheel cylinder is decompressed. 

[0064] Next, with reference to the flow chart shown in drawing 4 and drawing 5 , the allocation routine of the damping force to the 
order ring in spin control and drift out control is explained, respectively. 

[0065] In step 92, it is mf. And mr It considers as the mass by the side of the front wheel of a vehicle, and a rear wheel, respectively. 
Cfr of a vehicle as roll rigidity allocation of a front wheel Order acceleration Gx It reaches, following several 10 and several 1 1 are 
followed based on lateral acceleration Gy, and it is the load Wfin of the front wheel by the side of a revolution inner ring of spiral 
wound gasket, and a rear wheel, respectively. And Wrin While calculating Order acceleration Gx And lateral acceleration Gy It is 
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based and the loads Wfout and Wrout of the front wheel by the side of a revolution outer ring of spiral wound gasket and a rear wheel 

calculate according to 13 several 12 following **, respectively. 

[0066] 

[Equation 10] Wfin =mf *g/2-m*Gx *h-Cfr*m*Gy *h/t [Equation 1 1] Wrin =mr *g/2+m*Gx *h-(l-Cfr) m*Gy *h/t- [Equation 121 
Wfout=mf *g/2-m*Gx *h+Cfr*m*Gy *h/t - [Equation 1 3] Wrout=mr *g/2+m*Gx *h+( 1 -Cfr) m*Gy *h/t[0067] In step 94 it is 
muinf. And muinr, respectively as coefficient of friction of the road surface about the front wheel and rear wheel by the side of a 
revolution inner ring of spiral wound gasket Maximum Finfmax of damping force which may generate the front wheel and rear wheel 
by the side of a revolution inner ring of spiral wound gasket according to following several 14 corresponding to the above-mentioned 
several 3 and several 4, and several 15, respectively And Finrmax While calculating muoutf and muoutr, respectively as coefficient of 
friction of the road surface about the front wheel and rear wheel by the side of a revolution outer ring of spiral wound gasket 
Maximum Foutfmax of damping force which may generate the front wheel and rear wheel by the side of a revolution outer ring of 
spiral wound gasket according to following several 16 corresponding to the above-mentioned several 3 and several 4 and several 17 
respectively And Foutrmax It calculates. 
[0068] 

[Equation 14] Finfmax =muinf *Wfin - [Equation 15] Finrmax =muinr *Wrin - [Equation 16] Foutfmax =muoutf* Wfout - 
[Equation 17] Foutrmax =muoutr*Wrout*(t/2)/(B-2+t2 / 4)l/2[0069] It is the target damping force Finf of the front wheel by the side 
of a revolution inner ring of spiral wound gasket, and a rear wheel by distributing the family damping force Fin at a rate which is 
proportional to the maximums Finfmax and Finrmax of damping force according to following several 1 8 [ in step 96 ] and several 1 9 
And Finr While calculating Following several 20 and several 21 are followed, and it is the maximum Foutfmax of damping force And 
Foutrmax It is the damping force Fout of an outer ring of spiral wound gasket at a proportional rate. The target damping force Foutf 
and Foutr of the front wheel by the side of a revolution outer ring of spiral wound gasket and a rear wheel calculates by being 
distributed. 
[0070] 

[Equation 18] 

Finf =Fin*Finfmax/(Finfmax+Finrmax) 
[Equation 19] 

Finr =Fin*Finrmax/(Finfmax+Finrmax) 

[Equation 20] Foutf=Fout * Foutfmax /(Foutfmax +Foutrmax ) 

[Equation 21] Foutr=Fout *Foutrmax /(Foutfmax +Foutrmax ) 

[0071] Maximum Finrmax of damping force which may, on the other hand, generate the rear wheel by the side of a revolution inner 
ring of spiral wound gasket in step 174 although it performs respectively like [ steps 172-174 ] the above-mentioned steps 92-96 It 
calculates according to following several 22. 

[Equation 22] Finrmax =muinr *Wrin [0072] It is [ in / the example of in this way illustration ] slip-angle [ of a car body ] beta and 
slip angular-velocity betad in step 20. It calculates. Based on these, distinction of being spin state **** is performed for a vehicle in 
step 30. When there is no vehicle in a spin state, it is target yaw rate gammat in step 100. It calculates and distinction of whether a 
vehicle is in a drift out condition in step 110 is performed, and when a vehicle will be in a drift out condition, it returns to step 1 0 
Therefore, in this case, steps 40-90 or steps 120-180 are not performed, but, thereby, the braking pressure of each wheel is controlled 
according to master cylinder pressure, therefore the amount of treading in of a brake pedal 12. 

[0073] On the other hand, if a vehicle will be in a spin state, affirmation distinction will be performed in step 30. A spin state is 
embraced in step 70 and it is the target yaw moment Mt. While calculating, it is the target order force Ft. It is set as constant value. It 
is the target yaw moment Mt in step 80. Based on the target yaw moment and the target order force, the damping force of a revolution 
outer ring of spiral wound gasket is determined so that priority may be given to achievement. The damping force of a revolution outer 
ring of spiral wound gasket is distributed to a revolution outer-ring-of-spiral-wound-gasket side order ring so that an anti spin moment 
may be generated most effectively and efficiently in step 90. The damping force of a revolution outer-ring-of-spiral-wound-gasket side 
order ring is controlled by target damping force in step 1 80, and, thereby, the spin state of a vehicle is controlled effectively and 
efficiently. 

[0074] Moreover, if a vehicle will be in a drift out condition, affirmation distinction will be performed in step 1 10. It is the target yaw 
moment Mt in step 1 50. While being set as constant value, it is the target order force Ft. It is set up according to a drift out condition 
According to the target yaw moment and the target order force, the damping force of a revolution inner ring of spiral wound gasket 
and an outer ring of spiral wound gasket is determined so that priority may be given to achievement of the target order force in step 
160. The damping force of a revolution inner ring of spiral wound gasket and an outer ring of spiral wound gasket is distributed 
according to the ratio of the friction circle radius of an order ring, respectively in step 170, the damping force of each ring is controlled 
by target damping force in step 180, and, thereby, the drift out condition of a vehicle is controlled effectively and efficiently. 
[0075] In addition, it is the target yaw moment Mt from the map corresponding to the glass shown in drawing 1 1 in consideration of 
the driving force of a front wheel when a vehicle was a front drive vehicle and the behavior of a vehicle was a spin state in an above- 
mentioned example. And target order force Fx Although calculated When a vehicle is a rear drive vehicle, the target yaw moment in 
case the behavior of a vehicle is a spin state, and the target order force are calculated from the map corresponding to the graph shown 
in drawing 9 . & K 

[0076] Moreover, in an above-mentioned example, although damping force is given only to a revolution outer-ring-of-spiral-wound- 
gasket side order ring when the behavior of a vehicle is a spin state, damping force may also be given to the wheel by the side of a 
revolution inner ring of spiral wound gasket, and an anti spin moment may be given to a vehicle according to the difference of family 
damping force and the damping force of an outer ring of spiral wound gasket. 

[0077] Although this invention was explained to the detail about the specific example above, probably this invention will not be 
limited to this example and it will be clear for this contractor its for other various examples to be possible within the limits of this 
invention. 

[0078] For example, in an above-mentioned example, although the controllable range is set up based on one third of the friction circle 
radii of an inner ring of spiral wound gasket and an outer ring of spiral wound gasket as shown in drawing 10 when the behavior of a 
vehicle is in a drift out condition, the correction factors to a friction circle radius may be values 1 / other than three 
[0079] Moreover, in an above-mentioned example, they are coefflcient-of-friction muoutf about each ring, muoutr, muinf and muinr 
Irrespective of the situation of a road surface, although it is a constant, from the magnitude of the lateral acceleration of a Vehicle etc 
the coefficient of friction mu as the whole vehicle calculates, and coefficient of friction about each ring may be amended based on this 
coefficient of friction mu so that the magnitude of the damping force which each ring may be made to generate may calculate 
correctly. 
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[Effect of the Invention] Since the optimal yaw moment and the order force are generated according to the configuration of claim 1 of 
this invention in order that the target yaw moment and the target order force may be determined the optimal and may control the 
behavior of an undershirt steer condition or an exaggerated steer condition according to whether the behavior of a vehicle is in an 
undershirt steer condition, or it .s in an exaggerated steer condition so that more clearly than the above explanation, the behavior of a 
vehicle is efficiently [ effectively and ] controllable. ucnaviur or a 

[0081] Moreover, since according to the configuration of claim 2 the behavior of a vehicle is controlled mainly by the anti spin 
ZrhS!« T, '?' e iS a u ™*&r*tod steer condition Since the behavior of a vehicle is effectively controllable, 

and the behavior of a vehicle is mainly controlled by moderation, avoiding moderation of a vehicle if possible when the behavior of a 
vehicle is in an undershirt steer condition, the behavior of a vehicle can be controlled effectively, without inviting induction of spin 
[0082] moreover when according to the configuration of claim 3 the behavior of a vehicle is in an exaggerated sicer condition and he 
magnitude of the damping force of at least one flower exceeds the magnitude of the friction circle of thif wheel Since XSn of he 
magnitude of the damping force of a right-and-left ring is determined that priority is given to achievement of the targd t ££SST 
efflcient"y SP ' n ™ " generated efTect,ve| y and efficiently by this, the spin state of a vehicle can be controlled effectively and 

!°fS When aC r cordin ? 10 , ,he ^figuration of claim 4 the behavior of a vehicle is in an undershirt steer condition and the magnitude 

lolt^fl °^ lea rL 0 ^ n ° Wer e f xceed V he magnitude of the friction circle ° f this whe *'. ™>reover, sometimes Since 
allocation of the magnitude of the damping force of a right-and-left ring is determined that priority is given to achievement of the 

Kivdy aS ' S effectively and efficiently by this, the drift out condition of a vehicle c™ The controlled 

[0084] Moreover since according to the configuration of claim 5 it is set up so that an anti spin moment with the most effective 
magnitude of the damping force of an order ring may be generated when the behavior of a vehicle is in an exaggerated steer condition 
the spin state of a vehicle can be controlled effectively and efficiently. 0 ' 

[0085] Moreover, since according to the configuration of claim 6 the magnitude of the damping force of an order ring is distributed 
anord^ Tn.T 7 * T". ' l^J'uT ° f * *** Whee ' Md * ™ ^ 3 " d *« ° f the ^ force of 

rbSon^ifed t j^sx^£sx bamar of a vehic,e is in an undershirt steer condition ' the drift ° ut c ° ndition «*W 
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7 x k! y ^ y h tt'kH < ft -5f )T-, iffifiloAtHi 
/J (fliili&J^) oJiii^fiflFxlmax (ill 1 2{C7n^tlTl/^5 

©^fSHISCfc /i f t LiHi*S<0^vR%Wf tT?£(D 
SJ(3(CTS*nS 0 

[$5(3] Fxfmax =pf *Wf 

[0 0 3 7] S^flMlcilPlttAAC j^.e,ns^»ctt, 

c f: tc «t -a ti'>t %>*:-*y\-t. oyffittqm L TlfiiJ 
io «4mb#««. m-,g-rn«". hi 2t^? 

ttTV5»<. ;|ji|f)73Fxnnax tW^]Fy t<D-&7:Fr 

a* F r J *Mg«|03l^}«R^S»C A t ? L < ft 5 «t o 
'&Ka<D®mJW®l:m F xrmax A^^ff ftfttt ntf ft ?> 

r tu »iioja!fffl*wr fc-rst, imtommjio)® 
±mitTM<D&4i,zx : &zn. ®imt}t±m&ffi<Dmmt> 

20 <DR^cfI Fxfmax ftD'F xrmax OtttcJE^TE^^n 
F xrmax =/xr *Wr* (t/2) / (b' + 
[0 0 3 8] W^-^XxTttlBO^ttfSfjajc^Ttt, 

[003 9] 

30 [00 4 0] ii ttiitl[ttraWfe:afflStifc*»W»c«J: 

[0 0 4 1 ] HncS$T, 2FU 2FR, 2RU 2RRti^ 
^(omkhliMWkUl 0OJSEIsIB3*c«t»)*-r-;l/ 

i> V >^ 3 8 FL, 3 8 FR, 3 8 RL, 3 8 m<OMW\S.t^M 

40 2 0»*iift»f^fc(Ei:TXtt*«aft!IW«|15 0CDV 
-T ^ n n y tf 5 2 {cj: r> TW?n§ c t «fe 0 * 
^'>U>^3 8FU 3 8FR, 3 8RL 3 8RR£>S]®J 

[0 0 4 2] £UettT«DBflbtt a CCi««£eni|2FL 
TkXf 2 FR(i, Hfctt^snTV^fti/^X-r r y 

5 >X ^ v i/ a > 5 UTigifttt 6 FLRtf 6 FR^fcil 

7 JE UT v-f ^ d 3 > tr a 

50 2tcj;DXa>y h;l/M;U7 8 ^lESif §xd v h 
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b T >7 + a X- 2 fl ft&C fcfCcfco T .Wffll £ 

ft3o 

[00 4 3] HZfcfflBKSSnT^SdK, annsB 
l 0ttMIE#fcJ:*7l/-*'<*Ol/l 2 OHf»i&»Aff 

«MH07U-*}|lfflEMSM»B l 6^J:0fetfijuifiSfflcD-7 

- Mii£Wc7a;tf-^ 3 +;l/^U72 2**T"f 5&'f§ 10 

-*i*EWJ»S6B2 6fttf 2 8*Cjg«i$ftTl/>5o Sfe 

;l/*a#±WSE0)a|--r;|/i: LTi'5E#83 2'MJtJSt 
a*>Ol/#>73 4**LTVSo ?SEWg3 2«&7 
U-+iThEfli»^[E 1 8 , 2 0, 2 6, 2 8fc»«[? 
ft,. $fc*<0^*Ctt7*aAU-^3 6.tfte«£ftT 

[0 0 4 4] »7U-*fflE*J»«Bl 8, 2 0, 2 
6, 2 8(if MM^t§$iic«tsai*^W 20 

"TS^— ;l/5/'J>jT3 8FL, 3 8FR, 3 8RL, 3 8RR 
fc, 3*-h 2fflH«Sl*SflD»fiaa:<OISiJ»#4 OFL, 
4 0FR, 4 ORL, 4 ORRh, U If-/ ^5 3 0 fc»»£ftfc 
fSE3Jg4 2 fciffiE«Sg3 2 fc©Hfc®tt5ftfc?!JG8SJ 
©tt«S©DBBB# 4 4 FL, 4 4 FR, 4 4 RL, 4 4 RR&tf 
®mm<DmMR<Dmm# 4 6 FL, 4 6FR, 4 6RL, 4 6 
RRfcfcSLTVSo *ft J PftBBBBfr4 4FL, .4 4 FR, 4 
4RL, 4 4RRfc|SUM#4 6 FL, 4 6FR, 4 6RL, 4 6RR 
honoffE««3 2tt«8E««4 8FU 4 8FR, 4 8 
RL, 4 8RRfCcfct)llilJffll#4 OFL, 4 OFR, 4 ORL, 4 0 30 
RRfcttHtSnT^So 
[0 0 4 5] m'®ft4 0FLR0F4 OFR(i^ft^ftffl[|ftffi 
^7l/-^rfiEiiW«f 1 6 £t^-jW>Vy^3 8 FL 
Rtf 3 8FRfc*aa»*LflO*-f-AS/y >^3 8FL 
RCF3 8 FR £ fSireSW 4 8 FLRCF 4 8FRfcOig»«:iKKr 
^r*H*oa-0)fflBfc, 7U-*i*E»2SWl 6^ 
*-T-;l/S/U>^3 8FLRtf3 SVR£0$Bffl*:WBiLB. 
-D*^-)W>V>?3 8FLS0F3 8FRfcJ£8RS§4 8FL 
Rtf 4 8FRi:«:aii8tt-rsSnotaBfcU:«I»t)«<fc 
7lCftoT^S. |5l«JC4 0RLRtf4 ORRtt^-ft^ftfe 40 
iffliD7l/-+aE»ii2 4 £*sf-)lz/yy#3 
8RL&tf 3 8RR£ZmmmffiLB.-0*-(-?li/y>?3 
8RL&tf3 Smt&mm t S4 8RL&tf4 8RRfc0iIH£ 

mmt%m^<Dm-<DfiLW£. vxy-^mEMmmmz 

4 fc*^-;l/S/U>^3 8RL&t/3 8RRi:Qjlii£iBBr 
LflO^-r-;UvU y^3 8RL&tf3 8RRi:ggg^4 
8RL&tf 4 8RR^^aii}g^r^m-0{ig^tc«M^ 

[0 0 4 6] $iJ'fSJ#4 OFL, 4 OFR, 4 ORL, 4 ORRtf 
a-OffiBfc**«»fc»TDIIH#4 4FL, 4 4 FR, 4 50 
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4RL, 4 4RRAtf|iHffl#4 fiFU 4 6IR, 4 6RL, 4 6 
RR^H^cO^BtaiJBIffftSt, ^-T-;l/i/»J>^3 8 
FL, 3 8FR, 3 8RL, 3 8RRtef|ii|ffi)# 4 OFL, 4 OFR, 
4 ORL, 4 0RRfttf«««nS4 8FL 4 8FR, 4 8RL, 
4 8RR*^LTJBE««3 2 fcMifflJSfcS2ft, CtUcJ; 
0 U V^rtOE**«»ESti*« itttciMBft 

^^Zl^f^J, v ^c^^«^fC^Xi;!jm^4 4 FL, 4 4 FR, 
4 4RL, 4 4RRATJ!ftSftl#]|«*M 6FL, 4 6FR, 4 6 
RL, 4 6RRAM5flft£h£fc, *-f-;U-> U >^fi©Jfi|# 
atf«««JH*^LTffiE?9S4 2i:HIUi!HS«Sh, C 
ntJ:f}*-r-;U5/U vifrtOE*^«ESti*« Sic 
•W#tfW-0(ttBfc**ttRt»TDHBH#4 4 FL, 4 
4FR, 4 4RL, 4 4RRStf|JBfiH*M 6FL 4 6FR, 4 6 
RL, 4 6RR*Wf2ft£fc, *^-;US/UV*ttttE« 
S3 ZJkTSfaiBimA 2CDMft£fciI#r£ft, Cft(c£ 

[0 0 4 7] *K LT^JSftSH 1 Ott, ffii|»#M OFL, 
4 OFR, 4 ORL, 4 ORRA^-OffiBfcfeS £ tfcfct* 
Y-;k>U>^3 8FL, 3 8FR, 3 8RL, 3 8RRtCcfc»9 
2ifto#*cJ:§yb-*^^;H 2 0a*Lii*fiKj£i:fc 
«ti£%£U ili'Jffll# 4 0 FL, 4 OFR, 4 ORL, 4 0 

RRo^ft^^m - (D&mic & 3 £ $ m a a kshop^ 

#4 4FL, 4 4FR, 4 4RL, 4 4 RRftffUBIJJ# 4 6 FL, 

4 6FR, 4 6RL, 4 6RR*BBBH»«p-rs c fct J: f), 7 
U-+^^;H 2OB*ii*aaa : ffl<Di[||i0SI«i*fc: 

[0 0 4 8] ,1iiJflP#4 OFL, 4 OFR, 4 ORL, 4 ORR, 
r*lf^#4 4FL, 4 4FR, 4 4 RL, 4 4 RRRtf BBHftff 4 6 
FL, 4 6FR, 4 6RL, 4 eRRtiftfclffWlteattWrSftK 
B^«J«lttB 5 0 fc: J: D MWS h* 0 '«*^©JI»SM 

5 0ttV^^nn>tTa-^5 2 £ EM lift 5 4 
ftoT&O, ^>7D3>b!a-^ 5 2fiB| 1 RD : EI2 

(CPU) i:, U-F*>U^^U (ROM) fc, 9> 
^A7>«^t'J (RAM) Affi^^-h^Hfc 
«r#U cft&*^^fpitt<03 ; E>/^xtcJ:t)5v>tcS 

[00 4 9] V-<^nziVt!jL-^5 2<OAttl^*-h 
SB^ttW3S-b>-9-5 6 cfcOWiSV^rii^ ^HW 
(c**<Dfi^fcigtt6ft/*c«|j!ipJia-trv-9-5 8 ct 

*#©3~u-hy«:s-rfi^ ameft-fe>*6 2<to 
ttttflaWr^e 4 j: o woitttinXiKGx *^-r 

) ^Tirff^t, E*-tr>-y-7 2FL, 7 2FR, 7 2RL, 
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7 2M^f)t^(-j\/>V>^3 8FL 3 8FR, 3 8 HI., 
3HimVE.1l («J)E) PFU PFR, PRL. PRR^ 
TfS ^tfX^ftS J; ? o Tl, <S 0 fttiSipB/g-fc > 

[0 0 5 0] S/cV-i'^DZI>tfa-^ 5 2CQR0M(i 

ftKE<n* < HI4 «;iiiJi»7 o-Sct>"v y r*JB1fl L Tfe 

^>hMt jfctfsflwaswjFi *stsu ens taw 

WO- U *OlMtJ«!ifllfcJJrJ*«toaHfc»t{|i(|pLT 
[0 0 5 i ] :^tcg|3(c^?n/'c-tf^5;U7a-^-+- 

[0 0 5 2] $--?Z. ; rv7l 0tCfi*Tti*S-fe>-9-5 6 
£ <fc t» J&ttl 5 ft ' ItjiH V fS^OiK&^jWta 
fts 0{cS^T{i«tiPiISGy i:msIVRtf3 

-U-FyOiV*y fcOffljgGy - V* y fc LT«JjP 
jaSOfflS, BP53W©«r^0ta^Vyd#SWS 
ft, «5APiSao<lMVydA' s a^*ft5ili:fc«k0$i*O 

53IV) tJfrsWftOtt-T'COajftVy OJtVy /V 

X U -y 7°ft 0 (D«#fi L 7, 'J y 7°ft m& 0 d 

tfif|g£ft5 0 

[00 5 3] Xf7 7*3 OtcfiSTHu a&tfb^ft^ 
ftZEO^Ifci: LTSftcDX U >y 7ft 0 Ectf X U -y 7ft JS 
£ 0d O^ffift a * 0 + b * 0d <D*e*tffitfg?fltiI 0 c 

e vtt^tc s s *«s*»©fij9Wffi3ti, 3',mmmt> 

tiftktfcttXfyT'l OO^it*, HSWSJtffrfcft 
fc i: t fC ti X r- -y 7" 4 0 'viiOo 

[0 0 5 4] Xf77"4 0fc»T»4*illfiBSGy #IET? 40 

<0M9Jtf frfcft, 1*SW8iJ*'fTt>ftfc * tc&Xf- -y 7 
5 0tjRTCspin*iEO)£ai:LTTEO»5<!!)«ac 
s tf-CspinlC^Sft, S^iJBiJ^TbftfcfcttCfi 
OKIfcTflM&Cs tfCspintSjEStlS. X 

5fcS£oT?HWSft5i:ft(C, i«gi»*iFt tfFtc 
(3£&) KK5££ft5„ 

[5X5] Mt = (| a*0+b*0d | — /3c) *Cs 

[0 0 5 5] XTV?8 0lZftTltmft<D$llRXfWl2 50 
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lCftr>TWffimnfc(0l t mm'& F ininax Foutni 
axtffiOTSftfcCfctcfcO, 111 HC*.ffST5BI6©V 
■y7<DiiP2~P 5;b<i*£S*U SfcT^-b;l/-s^yl/7 
«DSS^iA^ftAccp /4a"x>->">(n]|i;$!(Ne K3|-3-$[g| 
{C{±;SJftTV&l^V>y 7J; Dl»'y 4 ©tBft h/U'i' 
Te A^i5J?Sft, \MlbA>*Te Mh7>X57->3 
>5<o« HP«%j)KJtRt tcJ,^Sraf;:tt^?ftT 
l^^V >y 7 J; t) rttt&tftt«le>Sn7] F din&tf F dou 
t Wm ^ft 5 CtfC <t &P I' , P4' , P6' 
A'ttJgSft, *'< LTiSftSESftftBleov-y^ta^* 
iWiSOSffitTnttOiSiJft^Fout tfflfc£2ft5o Xx 
•y 79 0 ICfi^TttH 4 fC^?ftfc;U— ?->{c?^o T^-tt 
F out ^HiM^litE^^ft, CftfCfciJ/KElHi^ 
*6fllOtW»*l<0 1; ItSMtt AtfiW? S ft 5 0 
[0 0 5 6] X-r y^l 0 0^$$TttKh ^rX^tTUx 
-i'77^?i:U I.^^-^-xtLTTECSte 

fctfcoTSlpa-U-h yc *<SIJ?£ftSfc#te, 
D$S^t L s *7 75XSii«?£: LTTE<0»7 tfifrj 

[00 5 7] 

[U6] yc =V*8* (l+Kh * v' ) *L 

[S(7] yt=yc/(l+T*s) 

[0 0 5 8] Xf77l I 0{C^TU|fltt?3-U-h y 
t <O^MfcW«<73H3-b-h yOjSfiWffl t«D{SS | 
yt I- | y ItfPiyc (iEOSS) *a*Tt^5 
3b»S*»©!pJ»J, EP-5*SIA^ K U 7 h 79 

•v7l 0^K!D> i ! iiiifiJ«iJ*^Tbftfci:*ii:t±Xx-yy 

1 2 C\JlOo 

[0 0 5 9] Xx-y^l 2 0K»Ttt*Sana«Gy A^IE 
T'fe S fr&trt>mU HP * $ffi*^te[elttffi(c $ 5 
^<D*"JgiJ*^7t)ft, #SMgiJ*^Tt>ftfc t * £ (J Xr -y 
f l_ 3 0 {Cfi<-T?tiE©«» K ^ l (ClS^^ft, SSfijgij 
A%fchfti:t(cttxf7ri 4 OJCJK'T^ISKA^- l 
t^lx^^fti). X-r-y 7*1 5 0 tfi*T(ig^3— 

ic, nmmkh f t *«TjE©a s icffiotisfns. 

C«8] Ft = (| yt | - | y | -yc ) *Cd 
[0060] Xx-y7°l 60 \Z.W:X\m : &^ 1 Rt>*§( 

2 KfiEo TfliSWiOgHP]i|£g F ininax SD'Fou 
tnaxtfSWSn, ClftP,©^}fR¥g(0 1/3cDffitcS 
"^tiai OtWJS-rS07<DV'y7 , «^P2' ~P6' 
A'^Sft, fr< LT^?ftft07<O-7-y7'(cS^t 
8UiS<OiStSfcTP3(BRtfj1-ll©iW«l* F in&tfFout^ 
jfc££ft3o X-r-y7°l 7 0 tc^rti0 5 (c^2ftfc;l/ 
-^>(C^-p TPl$&<D»Jil7J F inSa'H^cDSllift^ F ou 
t tf^ft-TftiKHgltfcE^ft, Cft»cfc»j^J|<0ig 
*iJtt7J^jS»^ft^ 0 

[006 1] Xr«y7*l 8 0CS*TttXry7*9 0Xt± 
1 7 0K»T«I([Shfc*|tOi«#Jii^Ka-dt*ft 



Ifj 

cD/M' — y'/'l 8 i (i = FL FR, RU RR) <0|3 
KMME P t iftWttiKSttT^4l#»v -v 7J: 0 J«»S 

hSo »TEO»9tj»T, Kp fttfKd tt»l«lE<D7 

[St 9] Dri=Kp * (Pi -Pti) .+ Kd * d (Pi 
-Pti) /d t 

[0 0 6 2] IfcXr'V^I 8 0*CttTtt»lftE*<J»J* 
Sn5^*ip||OM»#4 Oi fc»L«iaMlWUl*« 10 
tiS C fc J: o T*OI«ai#««az:ofil[BK W» AK£ 

— r Y Jt D r it mt? Z> tiUlZftiCtlc* 
OW-^'J^Hb i £tt"tS7 p *a--AU'-*E 

[0 0 6 3] ittuO«^7 s i--r-rJtDri*^OS»« 
a - -r -f it A* ft OaJpfifitT-p* S i: * £ tttt|l]*Hi<0 

-;ui> g >^rt<nE^*^jSEsna 0 30 

[0 0 6 4] :^cBI4&tfH5tc^^n/*c:7n-^ + - 

[0 0 6 5] Xf779 2fcttTttinf ftffmr 

<ffi<0 a — ;b»J1±flE5t LTiW«taiBtf£Gx StffifMi 
Gyfc»-3*TE<D»1 O&tfSl Kcf^t^nfn 
K@rtlftffl!jOWIiRt;?g$|0??fSWfin atfWrin tfgg 

»snsi:*wc, mmmmGx Rumhm&Gy tcs 40 

-3*TE<D»i 2tffti SfcfieoT^n^tUlfcHiMMI 

owitatf»(iofirfiwfoutRtfwrouttfas[jtia 0 

[0 0 6 6] 

[Si 0] Wfin =mf * g/2-m*Gx * h-Cfr 
*m* Gy * h/ t 

[Si 1] Wrin =mr *g/2+m*Gx *h- (1 
-Cfr) m* Gy * h/ t 

[Si 2] Wfout = mf *g/2-m*Gx *h + Cfr 
* in * G y * h / t 

[Si 3] Wrout = mr *g/2+m*Gx*h+(l 50 



ttlffl I'- H — 3 1 0 3 6 6 
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— Cfr) in* Gy * h/ t 

[0 0 6 7] Xf-y79 4*cKTttfiinf atf/zinr £ 

fwlC5££S «ttSW!**Ofifc*;fflF infmax atfF inrm 

LTflff»0>tt 3 RtfS 4 *cWC4"*T",l3^)a 1 6 atf S 
?^Si'|i"JiEtl^<DlS*fflFoutfinax Rtf Foutrmax 
[0 0 6 8] 

[Si 4] F infmax = ji inf *Wfin 

[■Si 5] F inrmax = /i inr *Wrin 

[Si 6] Foutfmax = /xoutf * Wfout. 

[Si 7] Foutrmax = /i outr * Wrout * (t/2) / 

(B z + t' /4) " J 

[0 0 6 9] Xf7^9 6fcttTttTE0Rl 8RtfS 

1 9tC^oT»tl^li^:faF infmaxSt/F inrmaxtcht 

0ffilaIrtttttlOffl|iatf«||(Dg«SiJI!i*Finf Rtf F 
inr WiD'JtlS^lC, TiE<0»2 0atfS2 1 tcft 
oTMIft^lOft^fflFoutfmax atf Foutrmax fctbfltt" 

6*J*lCT*Hg©IWH* Fout tf&ftznzctic* 0 

[0 0 7 0] 
[Si 8] 

F inf = F in* F infmax/ ( F infmax+ F inrmax) 
[Si 9] 

Finr = F in* F inrmax/ ( F infmax+ F inrmax) 
[S2 0] Foutf=Fout *Foutfmax/ (Foutfmax 
+ Foutrmax ) 

[S 2 1] F outr = Fout * Foutrmax / (Foutfmax 
+ F outrmax ) 

[0071] -^xf77i 72-17 4t j tneri± 

^Og^ffiF inrmax ttTEOS2 2tCfi£oT«»^n 

[S2 2] F inrmax = \l inr *Wrin 

[0 0 7 2] fr< LTH*0*aiWtKTU:, Xr77 

2 o *c»Tip*<ox 'j «y 0 atfx u ^ mm p d 

x K >ttifi» 3 fr5fr©Wffl#ff toft, tf >tt 

hyt ^ia*?ti, Xf7^1 1 0^S^TmSl^KU7 
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\loXC<Dt®&lCU7.T»;74 0~!) OXttX7--;/7 1 

[0 0 7 3] cnfc^tLMA^xtfy^ffitc^^i:, x 
T'v73 OfCftfTft&liJSWfrtott, XT777 OKfi* 

~ x tr >«dtc ft, i: t 1 1 a — t- * > h m t # flit? ? 
a«t -3 ilia-*-* y \-Rtf ®®ffi'&-h\c&'5zm® 10 

[00 7 4] 3= fclpHptf K U 7 h 7 <5 KKflftfc ft 5 . 

x-r v^i i o icrsTftizmwfttoti, xf77i 5 

fc#fcS«ffifft7j Ft A' KV7 h7*> UflRfcJSUTR 20 
ii-^ft, X -r -y 7 1 6 0 »c S*T |=l $iiu&7J<Daj£;b<ffift 

^rtttRtftttt0»Ji»7J*'a&2ft^ Xf77l 7 0 

tlSo 

[0075] w±i£©*i60!ifc:s*Ttt, mmtfmtfimm 

-essw^icu. miio^ii^xtfv^T'SsJi^tc 

[0 0 7 6] Sfc±a<0UiS£g9tcfl*Ttt, i|:r*fi©^ia6< 
* e>tt»-c<fcs i:$fc{±ffiiHi7l.^ffl!lcDiJ^f|{co**iJ 

t©g(ciOMC7>^Xk!>t-^>hA^6n 
Ttxtl/\ 

[0077] u±icfcT&*%w*%tm<Dmmmic-D^ 
[0078] mx.i£±j&<Dmmmictezi±. mmomm 
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[0 0 7 9] zrc±j£o)m&micr£rit. mhco^t 

W^^JS/ioutf, fioutr, nint\ \i inr fct£&T'£ 
XZ-£tfillffiM&W<!ft5 X o , »>J^l±"i|lipfi<OfiiAPiiJt 

[0 0 8 0] 

[JEWOJftfi] J.X±<0|5JtfW«fc »3 frT'ti 3 JQ < , *?£ 
7ttmT'&Zfr*-/WT7ViMT*&ZMCfc£XBI& 

3-^e-^ > hRtf ne»wa**«jaaKttii£sn, 7 > 

^X-r7tt^X{±*-AX7 : 7ttffiO¥i!)*fHiJ8il1-Sfc 
[0 0 8 l] Srcs^rfl2CD«lfi£»C«tn(±\ Ip^O^i) 

ilsW-rsc fctf-p*. S/i'|jfiii<0M^7>y'xf7f 

mx'&ztzfciimR<D&m<££Lxmmcii?xM 
ias^n^coT*. xtfy©ii«ig^jg3)5-r?,cfcft<$®i(D 

[0 0 8 2] £fcIU5RJH3©$/S£J;fttf, «&5<D^f) 
*^-AX^7«riT'36SiMa-{C^T'>ft < £ 

9-7vy*-*yb tmsk mcK-D^m^ ^ ? n § . 

[0 0 8 3] Sftlt*«4 Ofl||«fc±ntf, «f<D*®l 
* , 7>^f-7tt»T»*5»frt»T / >!a:< fct-flO 

iiiijii^co^ t $ tfswwojvflinittcs ? *im * 5 1 1 

WtflO^WtSlugsnsOT', WSicD K'J 7 h7^ 

[0 0 8 4] SrciS*iR5(Ol8figtJ:n{±\ S«<D¥l!i 
*^-^Xr7«ffiT*fc5i:t{c{±Hu[^l|0*]iji^O* 

*«* t «ta*wa7>^if>t-y>h*as-r4 

[0 0 8 5] Sfc»^6 0^fiRf!:«tmf N *«(D^«| 

#7 y¥7=r 7®mxib% 1 2 ic itmm&xfmt®#m 
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[HSOIRiHttKiH] 

[02] ta i K^ftfe^Mon^ 

Kn v t4:«*i:^ , rttEPBffi«HT*«ao 
[El 3] ^O^H(c^tS«ttMtl«^^-lf«7;l/ 
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